Isolation of (-)-olivil-9'-O-β-d-glucopyranoside from Sambucus williamsii and its antifungal effects with membrane-disruptive action.
In this study, we isolated (-)-olivil-9'-O-β-d-glucopyranoside (OLI9G), a phytochemical from the stem bark of Sambucus williamsii, and investigated the antifungal mechanism of OLI9G against Candida albicans. First of all, the antifungal susceptibility testing and hemolysis assay showed that OLI9G exerted a potent activity without hemolysis compared to the activity of amphotericin B. To investigate the mechanism of action of OLI9G, we first examined membrane depolarization using cyanine dye, 3,3'-dipropylthiacarbocyanine iodide (diSC35). The results showed that OLI9G significantly changed the fungal membrane potential. To further understand this activity on the membrane, we did the propidium iodide (PI) influx assay. From the results, OLI9G caused membrane permeabilization in the fungal membrane, and the three dimensional (3D) flow cytometric contour plot from the PI influx assay further showed that the cells had shrunk due to the membrane damage. Finally, the membrane-active mechanism of OLI9G was confirmed by synthesizing a model membrane, calcein-encapsulating large unilamellar vesicles (LUVs). The calcein leakage showed the membrane-disruptive effects caused by direct action of OLI9G. In conclusion, the current study suggests that OLI9G exerts its antifungal activity through a membrane-disruptive action.